Hypertension remains a devastating disease with high prevalence within African Americans (AA) communities in the state of Mississippi. The objective of the study was to determine the prevalence and determinants of hypertension among AA adults using secondary data from churches, soup kitchens, and health fairs in Vicksburg, Mississippi. The study was cross-sectional with a sample of 497 (67.8% females, and 32.2% males) AA adults. The data were analyzed using descriptive statistics to characterize the sample population. Chi-square test was used to determine the relationships between hypertension and age, gender, income, education, fruits and vegetable consumption (FVC), physical activity (PA), and health insurance. Adults with hypertension among this group were 35.2%, 39.0% had Pre-hypertension while 24.5% had normotensive rate. Significant (P<.05) associations existed between exercise, availability of personal doctors, and gender with hypertension while age, education, income, health insurance, FVC, and awareness of hypertension were not significant (P>.05). Only 11.0% of the participants consumed the recommended amount of daily fruits and vegetables, while 55% did not exercise. This study showed that variables such as Exercise, Access to a Personal Doctor and Gender were all determinants for hypertension, also among this group, daily fruit/vegetable intake and physical activity were below recommended levels for adult population. Despite improved access to health insurance and increased awareness of hypertension, the prevalence of hypertension continues to be high in this community. Increased health screening, built environment, lifestyle modifications will positively impact hypertension, health disparities, and provide development of health policies to reduce prevalence of hypertension for adult Mississippians.
Introduction
More than 40% of African Americans or Blacks have high blood pressure or hypertension according to American Heart Association. Hypertension is called the silent killer because it rarely presents noticeable symptoms until serious problems have developed.
As a result of the delay in noticeable symptoms, there is a delay in treatment, hence, the great need for early screenings in places of convenience such as churches, health fairs, and soup kitchens. Hypertension is defined as a persistent and frequently progressive elevation in blood pressure. In the United States, African Americans develop hypertension at an earlier age than Whites. They also have a much higher average blood pressure reading, a higher likelihood of refractory hypertension, and higher rates of early hypertensive complications, including chronic kidney disease (CKD), stroke and heart disease. (2, 3, 4) African Americans suffer from a three-fold higher death rate from hypertension with cardiovascular complications accounting for the majority of deaths (2) . Data from the National Health and Nutrition Examination Survey (NHANES) indicated that although there has been a trend toward improving hypertension control among African Americans, the overall control remains low nationally. Prehypertension was common among young adults while older age group had more hypertension that has already progressed to clinical hypertension. Family history was not significant in determining the prevalence of pre-hypertension. Thus, indicating that an individual may develop prehypertension with or without a family history of hypertension, diabetes or cardiovascular diseases. The result showed that family history of diabetes was significantly associated with hypertension and higher BMI was associated with the prevalence of pre-hypertension and hypertension compared to patients with normal blood pressure. High prevalence of both overweight and obese subjects may, in turn, lead to a pre-hypertension and subsequently hypertension; leading to an increase in clinical complications and cardiovascular diseases (CVD). The Centers for Disease Control and Prevention (CDC) estimates that about 75 million United States adults (1 in 3 adults) have high blood pressure. Only about half (54%) of these people have their high blood pressure under control (6) . In the state of Mississippi more than 700,000 adults have hypertension, and thousands more may be at risk.
The hypertension prevalence rate from [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] in Mississippi showed a wide disparity between Blacks (43.7%) and Whites (34.7%) (7) . The hypertension rate for Mississippi was 42.4% in 2017, meaning 4 out of every ten adults in Mississippi have high blood pressure. Among African Americans, females had the highest prevalence of high blood pressure. A higher proportion of blacks reported high blood pressure than whites. Analysis of the socioeconomic determinants showed that adults with greater than high school education had a lower prevalence of high blood pressure compared to those with a high school education or less. The prevalence of high blood pressure increased as poverty increased. Those living within the Federal Poverty Levels (FPL) had a 66% higher prevalence of high blood pressure than those living at > 300% FPL (8) .
The Behavioral Risk Factor Surveillance System (BRFSS) reports that 35.6% of Warren County residents had high blood pressure in comparison to the state's percentage of 35.5%. (9)
The secondary data used for this research study was obtained from Mississippi Delta Health Collaborative (MDHC). The overarching goal of Healthy People 2020 is to reduce by a target of 26.9% the proportion of adults with high blood pressure. The Healthy People 2020 goals are at the core of this study where 700,000 adult Mississippians, which translate to 4 out of 10 adults with hypertension and other co-morbidities, associated with chronic hypertension. Understanding and reducing socioeconomic and racial-ethnic disparities in health is arguably the most significant challenge facing U.S. public health research and policy. Despite abundant research on these social disparities in health, important questions remain regarding the reasons for the observed differences, which do not appear to be fully explained by the traditional individual-level risk factors included in most analyses. Reasons for social disparities in the individual-level risk factors themselves are also not well understood. (10)
Objectives:
This study was aimed to 1) Determine the prevalence of hypertension among AA adults using secondary data from churches, soup kitchens, and health fairs in Vicksburg, Mississippi.
2) Determine the predictor variables associated with hypertension based on the collected data in this community (including age, gender, income, education, fruits and vegetable consumption, physical activity, and health insurance).
Methods
The cross-sectional study design was used to measure the prevalence and determinants of hypertension using 497-convenient adult sample The study was conducted by all institutional and ethical guidelines in its procedures and conduct. Approval by the Jackson State University's Institutional Review and approval were obtained before starting the research study. Data Collection was conducted by trained interviewers who administered a structured questionnaire upon admission. The questionnaire was administered in a nonjudgmental manner to optimize participant's disclosure.
Each participant read and filled out a consent form to allow participation in the health screening. Blood pressure measurements were obtained in the left arm with seated position using standard mercury sphygmomanometer BP cuff. The second BP measurement was taken after five minutes of the first measurement. Finally, the average of the two readings was considered as the final BP of each participant. Hypertension was defined as systolic BP ≥140 mmHg or diastolic BP ≥90 mmHg. The data collecting instrument was developed based on the operational dependent and independent variables for health screening purposes. The instrument included 32 short answer questions with close-ended -yes, no, and don't know answers. The questions included self-report scales designed to address constructs of the social cognitive theory, which included expectations for preventive health screenings, self-efficacy for participating in preventive screening, self-efficacy in overcoming barriers for participating in preventive health screenings, self-control, and environment. Covered Health screenings, included measurements for height, weight, and blood pressure.
Statistical Analysis:
Data analysis included descriptive statistics, Chisquare tests to compare demographic variables, and bivariate cross tabulations to define associations among different variables. The Statistical Package for Social Sciences (SPSS) version 21 was used to analyze data for the study. Alpha significance levels were set at 0.05.
Results:
The sample population is mostly African Americans. Education was categorized as high school/GED, vocational school, and college/university. Hypertension awareness prevalence was stated in a question format -Has your doctor told you that you have hypertension?
The answer was categorized as Yes, or No. Measured blood pressure was categorized as normal (<120/<80), 120/80-139/89 or high (>140/>90).
The age of the sample population was categorized into two groups (< 55 and >55 years). Gender was identified as male or female.
Percentage of adults with high school education was 57.7%, Vocational school was10.3%, and college/university education was 32.0%. The cross tabulation of Hypertension Frequency and Percent of Normal, At-risk, and Hypertension Based on the Education of the Sample Population showed the largest group of participants with a high school education had the highest hypertension rate of 35.3%, an at-risk rate of 39.9% and 24.7% with a normotensive rate. Participants with college/university education in this sample population had hypertension rates of 33.1%, an atrisk hypertension rate of 30.8% and a normotensive rate of 32.2% the differences were not statistically significant (P>0.05). Those making less than $50,000 had a 37.7% hypertension rate, 37.0% had the at-risk hypertension rate, and 25.3% had normotensive rate. Those making more than $50,000 had a 32.2% hypertension rate, 44.3% had the at-risk hypertension rate, and 24.6% were in the normotensive rate. Of noteworthy was that 80.5% of the participants had health insurance. Among those with health insurance 35.2% had hypertension, 40.8% had at-risk hypertension rate, and 24.1% were normotensive. Among those that do not have health insurance, 37.5% had hypertension, 35 .4% had at risk hypertension, and 27.1% were normotensive.
The results of crosstabs analysis to examine the participant's fruit and vegetable consumption on hypertension (Normal, At-risk, and Hypertension) showed that the rate of hypertension was 35.8%, atrisk hypertension rate was 40.0%, and 24.2% for the normotensive group (Table 2 ). In the group that ate fruits and vegetable 1-4 times per day, hypertension rate was 34.5%, 37.9% for the at-risk group, and 27.6% for the normotensive group. The relationship between hypertension of the participants and fruits and vegetable consumptions were not significant (p >0.05).
The cross-tabulation of physical activity and hypertension revealed an inverse relationship between physical activity and hypertension ( Table  3 ). Adults that did not engage in physical activity had a high rate of hypertension at 68.3% while those that engaged in physical activity had lower hypertension rate of 49.6%. (P< 0.001) When the question -Do you have a personal doctor?‖ was asked, those without medical doctor had 45.4% hypertension rate while those that have a personal doctor, had 63.5% (P<0.001) hypertension rate.
Discussion and Conclusion
Within this community-based sample of African American adults, there were several important findings revealed by the study (Table 1) . On the demographic variables the significant findings were: More than half of the participants had high school education. The data showed that lower educational levels were associated with higher hypertension rates (P>0.05). Almost twothirds of the participants made less than $50,000 and had higher rate of hypertension (P>0.05).
There were high prevalence of prehypertension and hypertension at 74.2%. Two thirds of the participants were females while one third were males. Within this group, the males had a higher rate of hypertension than women. (P>0.05) More participants were employed compared to unemployed. The percentage of >55year old was a little more and had higher hypertension rate than the <55year old.
On the frequencies and percentages of personal responses to questions on the questionnaires, more adults were aware of having hypertension compared to those that were not aware of having hypertension.
Awareness prompted them to seek more medical intervention. Three-quarters of the participants had access to personal doctor compared to one quarter without a personal doctor. Though the majority of the participants had personal doctor, this group also had higher hypertension rates, suggesting that this is due to patient noncompliance.
Three-quarters of the participants had access to health insurance compared to one quarter without health insurance. Almost ninety percent of the adult population did not eat the USDA recommended daily amount of fruits and vegetables. According to the CDC, Behavioral Risk Factor Surveillance System (9) data, the hypertension rate was highest among people with less education. Those with less than a high school graduation reported a 43.7% hypertension rate. High school grads reported a 40.9% hypertension rate. College grads had the lowest hypertension rate at 27.8%.
These findings were in agreement with the present study, but in contrast with those of (11) that showed a significant association between education and the prevalence of hypertension. Further, respondents with graduate education relative to those without High School were 28% less likely to be diagnosed with hypertension. This is in agreement with those of others (9,12, 13, 14, 15, 16) . When the result was crosstabulated among normotensive and hypertensive groups based on education, the results were not significant (P>0.05).
The lack of significance might be due to the variations in data, missing data, and the uniqueness of the population studied. Education has a positive effect on adherence to lifestyle modifications, medication recommendations, adherence to clinical care. It also elicits understanding of the burden of hypertension which translates into the prevention of cardiovascular complications such as hypertension (18) .
Income:
Our data showed an inverse relationship between income and hypertension. These results showed trends seen in other studies where income has an inverse relationship with hypertension. People with lower income had a higher prevalence of hypertension than those with higher income. This observation is supported by trends seen in other studies that reported hypertension decreased with increasing income levels (14, 19, 20, 21, 17,) .
Centers for Disease Control and Prevention
Behavioral Risk Factor Surveillance System data from (22) , showed the highest hypertension rate for adults with a lower income of < $25,000 at 42.8% compared with adults making $50,000-$74,000 with hypertension rate of 33.4%. Contrary to our observation, results of a study by Opara (11) which compared the prevalence of hypertension among
Hispanics, Caucasians and African Americans, showed that Caucasians who had higher income had higher hypertension prevalence compared to Hispanics, but not to African Americans.
The relationship between hypertension and income was not statistically significant (P>0.05) this may be due to missing data (57%), variations in collected data and uniqueness of the population.
People do not like to answer questions on income since it represents an invasion of privacy. For future studies, the researcher collecting the socioeconomic information should make greater effort in reassuring the participants that all their information will be treated with utmost integrity.
Health Insurance: Participant's response to the question -Do you have any health insurance? ‖ showed that majority of the sample population (8 in 10) of participants had health insurance (Table1) This result is consistent with previous results that showed 89.2% of study participants had insurance coverage while 10.8% did not have health insurance coverage (23, 11) According to CDC 2012 data on Awareness and Treatment of Uncontrolled Hypertension among the Adults-United States, 2003-2010, 85.2% of the adults had health insurance. Though there has been an increase in health insurance coverage for adults 18-64 due to the Affordable Care Act mandates (Obama Care), prior studies from the Urban Institute's Health Reform Monitoring System showed during the first half of 2014, the disparities in access to care remained In our study, cross-tabulation of hypertension (Normal, At-risk, and Hypertension) with access to health insurance revealed that those with health insurance had a lower prevalence of hypertension compared to those without health insurance. Similar results were seen by Djoukeng, (13) study. This is in contrast to those of (14, 24, 25) , whose study results showed a higher prevalence of hypertension among those with health insurance compared to those without health insurance. The relationship between hypertension (Normal, At-risk, and Hypertension) and health insurance was not significant. (P>0.05) The cross-tabulation of hypertension (Normal and Hypertension) and health insurance showed no significant relationships (P>0.05) between the groups.
Fruit and Vegetable Consumption:
The question -How many times do you eat fruits and vegetables per day?‖ indicated low consumption of fruits and vegetables among this sample population. The trend is similar with results of other studies across the state and nation (26, 22,) which showed a high percentage of adults eating less than recommended daily 5 servings of fruits and vegetables per day. The previous study in Mississippi on consumption of fruits and vegetables also showed lower daily consumption of fruits and vegetables than recommended according to 2010 dietary guidelines (22) . An interesting finding was that among those who ate 1-4 times of fruits and vegetables, the prevalence of hypertension was very high compared to those that ate more than five servings of daily fruits and vegetables. This study indicates a substantial gap between the recommended and the actual level of fruit and vegetable intake in this sample population which negatively impacts hypertension severity. Though the trend was similar to other findings, the result was not statistically significant (P>0.05) (28) The crosstabs analysis to examine the participants' fruits and vegetable consumption on hypertension based on Normal and Hypertension groups showed similar trends
The relationship between hypertension (Normal and Hypertension) of the participants and fruits and vegetable consumption were not significant (P> 0.05). Benefits of eating fruits and vegetables include lower hypertension rate, lower cancer, coronary heart, stroke, and other chronic diseases. Lack of fruit and vegetable consumption have been attributed to a myriad of reasons such as; cultural rooted food preferences, environmental barriers such as access to fruit and vegetable in disadvantaged neighborhoods, costs, lack of knowledge of translating dietary guidelines into daily meals consumption. To increase daily consumption of fruits and vegetables, concerted efforts must include outreach programs at individual, family, community, and school levels, to address lifestyle behavior and environmental barriers to eating fruits and vegetables. (28)
Exercise:
The cross-tabulation of physical activity and hypertension revealed an inverse relationship between physical activity and hypertension (Table  5 ). Adults who did not engage in physical activity had a higher rate of hypertension while those that engaged in physical activity had lower hypertension rates. The relationship between exercise and cross-tabulation of hypertension (normal and hypertension) and physical activity was highly significant (P<0.001). This agrees with other numerous findings that reported that a positive association between low hypertension and exercise (29, 30) Also, the previous study in Warren County documented the low prevalence of recommended physical activity in 2011 with 40.1% of females and 47% of males getting recommended physical activity. The National average in 2011 was 52.6% for females and 56.3% for males (31) .
When results of physical activity and hypertension were stratified according to gender among Mississippi adults, black females exercised at a higher rate than the males Reports from the Burden of Chronic Diseases in Mississippi, 2014 also, showed that 70% of African Americans do not engage in physical activities due to various environmental barriers (32, 29) .
A study by Opara (11) , showed that in all racial/ethnic groups, exercise was below average, with the Hispanics having the lowest prevalence of exercise, 20.1%, versus Caucasian (28.8%) and African Americans (24.6%). Our findings of physical activity and hypertension were highly significant (P<0.05). About one in every three U.S. adults (31 percent) reports participating in no leisure-time physical activity. American Heart Association recommends 60 minutes of exercise every day. Only 18.0% of non-Hispanic blacks age 18 and older met the 2008 Federal Physical Activity Guidelines. Barriers to physical activity include; a planned and structured environment including; sidewalks, safe adequately lit neighborhoods, bicycle paths, public recreation centers, community gardens, and proper control of stray animals.
Additionally, some work conditions may allow no leisure time and health problems may be prohibitive to exercise for some.
Access to Personal Doctor:
The results of the question: -Do you have a personal doctor?‖ cross-tabulated with normal At-risk and hypertension revealed that more adults with access to the personal doctor had higher hypertension rates than those that did not have access to a personal doctor. Our results were higher than those of Fang from Behavioral Risk Factor Surveillance System (9). In their study, the prevalence of those without a personal doctor was 9.2% in Massachusetts and 32.7% in Nevada and the prevalence of cost barrier to visiting a doctor ranged from 10.8% in North Dakota to 35.1% in Tennessee. The age-standardized prevalence of those without a personal doctor or health care provider was 23.6% for those with hypertension. High prevalence of hypertension with adults who reported having access to a personal doctor, could be due to the cost associated with medical visits, lack of affordability of medication, and lack of transportation to office visits. The relationship between hypertension and exercise and having personal doctor were highly significant. (P<0.05)
The cross-tabulation of hypertension (Normal and Hypertension) and access to the personal doctor revealed similar results and were highly significant.
Awareness of Hypertension:
The cross-tabulation of hypertension awareness posed in the form of question -Has a doctor ever told you that you have blood pressure?‖ revealed more adults were aware of having hypertension. This is in agreement with previous studies (33, 34, 35, 36, 37) .
Age is one of the reasons for the increased hypertension awareness. As people age, they are more interested in longevity and their health status than the younger generation. Older adults tend to be more aware of their hypertensive status, while young adults tend to have unusually low hypertension awareness. Because younger individuals tend to be healthier, they are less likely to see doctors on a regular basis, decreasing the likelihood that they will have accurate and up-todate knowledge of their blood pressure status. Interesting findings revealed that the prevalence of hypertension and pre-hypertension were higher among those not aware of hypertension. The findings suggested that for the populations unaware of their hypertension, regular medical visits, more health screenings, and more outreach programs are critically necessary for decreasing hypertension and prehypertension prevalence. Other research studies have shown that men have higher levels of hypertension and lower levels of hypertension awareness than women. There is a paucity of information on these differences that emerge among young adults. The National Longitudinal Study of Adolescent to Adult Health, (36) found that among the groups with hypertension, Blacks living in the disadvantaged neighborhood were more likely than Whites to be aware of their condition. (12) The relationship between hypertension (Normal, At-risk, and hypertension) and hypertension awareness was not significant (P>0.05). Cross-tabulations of hypertension (Normal and Hypertension) and awareness of hypertension was not significant (P>0.05)
Addressing the Social Cognitive Theory in the context of this study
Social Cognitive Theory (SCT), (Bandura, 1986) explains human behavior as a three-way, dynamic, reciprocal model which postulates frequent interaction between personal factors, environmental influences, and behavioral capability. The central idea of SCT is that people learn through their own experiences, through observation of the actions of others and the results of those actions. Using SCT as Theoretical Framework, these questions were tested: In this study, only 12% of the participants reported consuming the recommended daily amount of fruits and vegetable while, 88.6% did not. However, the relationship between the daily servings of fruits and vegetables and systolic and diastolic blood pressure was not significant (P>0.05).
Study Limitations:
The study though with significant findings had some limitations. This sample population may not be an accurate representation of the general population nor can the findings be extrapolated to state and national data. The sample population was mostly African Americans which can introduce cultural bias. The response rate for some of the questions on the questionnaire was not adequate such as in answering the question on income, hence a lot of missing values.
Strengths of this study:
The study participants were all African Americans which helped to understand the critical contributing factors, priorities for this at-risk population, lifestyle dietary behavior, and environmental modification to be made in hypertension intervention studies as results of this study. There is a critical need for public health professionals to address the determinants that drive hypertension, and environmental changes, in this sample of African American adult population in southwest Mississippi. The significant finding of this study will help in designing a long-term hypertension prevention research in this vulnerable population.
Conclusion:
Significant findings of this study are; exercise, access to a personal doctor, and gender had an association with hypertension and are strong determinants for hypertension. The daily consumption of fruits and vegetables were substantially below the recommended amount. The participants' daily physical activity was below recommended levels for adults.
Even though more people have access to health insurance and are aware that they have hypertension, the prevalence of prehypertension and hypertension continues to be high in this community. The results showed urgent needs for healthy lifestyle, continued health outreach program, user-friendly built environment, and health screenings in this community of Vicksburg Warren County Mississippi. The findings from this study will contribute to designing intervention strategies and prevention measures for hypertension. The impact will be a reduction in hypertension health disparities, and positively provide development of health policies for adult Mississippians.
Recommendations for Future Research:
Based on the key findings of this study, the prevalence of pre-hypertension and hypertension in this community was still high (39.0% and 35.2% respectively). These results call for effective strategies to reduce hypertension in this community. One in six adults who did not engage in physical activity had hypertension.
Outreach programs should include current recommendations on preventive steps centered on non-pharmacological interventions. These interventions include lifestyle modifications such as weight reduction, increased physical activity, and reduced dietary salt intake, increase of daily fruit and vegetable consumption and smoking cessation. The preventive steps should involve the community more, especially for young adult health screenings based on current recommendations.
Educators and healthcare professionals are encouraged to articulate the systemic physical, mental, and economic burden of hypertension on individuals and families through various channels such as the media, community organized health fairs and churches.
Environmental infrastructure such as sidewalks, bicycle paths, safe well-lit neighborhoods, proper control of stray animals, and community gardening are recommended as measures to reduce hypertension.
The cross-tabulation of physical activity and hypertension revealed an inverse relationship between physical activity and hypertension ( Table  2 ). Adults that did not engage in physical activity had a high rate of hypertension at 68.3% while those that engaged in physical activity had lower hypertension rate of 49.6%. When the question -Do you have a personal doctor?‖ was asked, those without medical doctor had 45.4% hypertension rate while those that have a personal doctor, had 63.5 % hypertension rate.
Ethics approval and consent to participate
Consent and approvals were sought from IRB, (Jackson State University IRB: # 0194-16) and sample participants. The relationships between hypertension (normal and hypertension) with having personal doctor, and engaging in physical activity were highly significant (p<0.05) Table 4 . Table 4 represents Crosstabs analysis to examine the participants' hypertension rate. (Normal, At-risk, and Hypertensive) based on age showed that among the < 55-year-olds, 29.3% were normotensive, and 36.6% had at risk hypertension while 34.1% were hypertensive. Among the >55year-olds, 20% were normotensive, 42.9% were at risk, while 37.1% were hypertensive. The relationship between age and hypertension was not significant (p. >05) The relationships between hypertension rates, and age among the groups measured were not significant (p > .05)
